structural, non-structural and functional components; high level of occupancy and expensive equipment [4] , [5] .
It is proven in Malaysia that the impacts of various types of disasters (i.e. flood, fire, ceiling collapses, unhygienic hospital conditions, stolen equipment, and technical glitches) are affecting negatively towards public hospitals' resilience as shown in Table 1 . This implies that, it is essential for the hospitals' stakeholders to assess the vulnerability of the facilities (i.e. structural; non-structural; and functional), in order to address the resilience competencies of those facilities [2] , [6] . Source: [7] [8] [9] [10] [11] Hence, the objective of the paper is to develop and evaluate the content validity of hospital disaster resilience assessment using Content Validity Ratio (CVR), Content Validity Index (CVI) and modified Kappa coefficient. The purpose of using CVR, CVI and modified kappa coefficient respectively is to indicate the essentiality and relevance of all the items with regards to the developed instrument. In addition, the content adequacy of the instrument could also be proven.
RESEARCH METHODOLOGY
According to the research onion model, five elements have to be covered in developing a research strategy. The five elements constitutes of: research philosophy, approaches, strategies; time horizons and data collection methods [12] . Consequently, epistemology is defines as a branch of research philosophy, examines and contributes as a theory of knowledge by considering the nature and definition of knowledge as being truth within certain limitations. Meanwhile, ontology defines the nature of being, entities that can exist and their categories in groups, hierarchies, or divisions [13] . Positivist ontology and epistemology were engaged in the research which positivist researchers' emphasis on measurable data using highly standardised tools such as questionnaire [14] .
Two (2) methods of data collection were employed in order to develop and evaluate the content validity of hospital disaster resilience assessment instrument. The first method is through document analysis of seven existing hospital assessment instruments. The purpose of document analysis is to develop hospital disaster resilience instrument in the form of questionnaire (i.e., CVR -3 point scale; CVI -4 point scale). Table 2 shows seven hospital assessment instruments that were used for the purpose of the study. Hospital Disaster Preparedness Indicators [18] Subsequently, the second method is by means of CVR and CVI questionnaire survey. Both surveys are considered unique for quantitative method since the surveys could constitute small size of respondents. A minimum of five experts is recommended to have sufficient control over the chance agreement on the content validity. In addition, it is unlikely that more than ten people are used. It is due to the fact that as the number of experts increase, the probability of chance agreement decreases [19]- [21] . The content validity of the survey also could be attained through four members of experts [13] .
Six respondents have been selected as content experts for the purpose of this research. Hence, it could be inferred that the numbers of experts involved in the research are acceptable. Table 3 provides information on the six (6) respondents that were selected as content experts. Based on the designation and professional background of the respondents, it is reasonable to deduce that the respondents have sound knowledge on the disaster resilience assessment instrument items. The methodology used for this research is based on quantitative research technique through predetermined questionnaire distributed to panels of content experts. The findings of the questionnaire survey will be evaluated through Content Validity Ratio (CVR), Content Validity Index (CVI) and modified kappa coefficient (K*) which are discussed in turn:
Content Validity Ratio (CVR)
The content validity of a measuring instrument is the degree to which the content of the items adequately represents the universe of all relevant items under study. The content validity could be employed by means of judgmental method and panel evaluation with content validity ratio (CVR) [22] .
The content validity ratio (CVR) method represents as proportional level of experts' agreement in rating an item as essential. In addition it recommends a 3-point scale to rate each item; (1) not necessary; (2) useful but not essential; and (3) essential.
The value of CVR is calculated using a formula of CVR= [ne -(N/2)]/ (N/2)]. The ne value is implied as the number of panel members indicating an item essential and N is the number of panel members [23] . In order to evaluate the item as very important, the value of CVR will be compared to CVR critical table that has been revised by Ayre & Scally in 2014 [24] .
Content Validity Index (CVI)
In contrast, another approach is the content validity index (CVI), which can be used to rate each instrument item in terms of its relevancy to the construct on a 4-point scale; (1) irrelevant; (2) somewhat relevant; (3) relevant; and (4) extremely relevant. There are two quantitative approaches for estimating content validity index (CVI): item level content validity index [I-CVIs]; and scale level content validity index [S-CVIs] [25] . CVI for relevancy of each item (item levels [I-CVIs] are computed as the number of experts giving a rating 3 or 4 to the relevancy of each item, divided by the total number of experts [21] , [25] . Compared with I-CVIs, S-CVIs are the proportion of total items on an instrument that achieve a rating 3 or 4 by the content experts [25] .
Modified Kappa coefficient
Although CVI is extensively used to estimate content validity by researchers, this index does not consider the possibility of inflated values because of the chance agreement. Therefore, CVI and Kappa coefficient could provide quantifiable methods [Pc= [N! /A! (N-A)! ]*0.5^N; K*= (I-CVI-Pc)/ (1-Pc)] for evaluating the level of agreement between content experts [21] .
RESULTS ON DOCUMENT ANALYSIS

Development of Hospital Disaster Resilience Assessment Instrument
An assessment for resilience hospital is a process of analysing the condition of a site, building, people and operations once exposed to a natural hazard. The assessment comprises of structural, non-structural and functional elements for hospital's structures [2] , [3] , [5] , [15] [16] [17] [18] , [26] . Structural assessment determines the overall safety of the building structure (i.e., foundations, columns, beams, slabs, loadbearing walls, braces and trusses); construction materials and previous exposure to natural or other hazards [3] , [17] , [18] . On the contrary, the nonstructural assessment evaluates the safety of architectural elements, equipment, contents and services or lifelines [3] , [18] . In the case of hospitals, nearly 80% of the total cost of the facility is made up of non-structural elements [3] . Apart from that, functional assessment evaluates hospital's capacity to function during and after disaster in terms of: hospital management; implementation of disaster plans; resources; and training [17] .
Hence, it can be deduced that hospital disaster resilience assessment is a process of analysing the condition of the site, building, people and operations through a checklist of indicators to assess structural, non-structural and functional elements of the hospital structures. Table 4 shows the details of the seven existing hospital assessment instruments to disasters that were used in relation to the purpose of study. The measures in the evaluation instrument were designated in the forms of questionnaires or checklists. Source: [2] , [3] , [5] , [15] [16] [17] [18] Based on the details of the existing hospital assessment instruments, the common limitations of these instruments are lack of validity. Most of the instruments validity (n=6) were not tested despite the fact that in instrument development, content validity is a critical step [27] . Nonetheless, one of the instruments has tested its validity in the means of face validity. However, face validity is a subjective assessment and it implies that it is the weakest form of validity [28] . Face validity concerns judgments about items after an instrument is constructed, whereas content validity is more properly ensured by the plan of content and item generation before constructed. Thus, face validity could be considered as one limited aspect of content validity [21] . Hence, measuring and reporting on the content validity of hospital disaster resilience assessment instrument is the essence of the study. Table 5 presents the components of each constructs (i.e., structural; non-structural; and functional) along with number of items. The disaster resilience assessment instrument comprises of 129 elements with three main constructs (i.e., 5 structural items -22 elements; 5 non-structural items -43 elements; and 10 functional items -64 elements) which have been extracted from the existing assessment instruments mentioned earlier.
Hence, it could be deduced that the developed items from document analysis act as input factors for further data collection through questionnaire of hospital disaster resilience assessment instrument by various content experts. 
RESULTS ON CVR & CVI QUESTIONNAIRE
The key findings from the questionnaire will be presented in terms of Content Validity Ratio (CVR), Content Validity Index (CVI) and modified kappa coefficient (K*). The detailed results are listed in turn: Table 6 shows 48 out of 129 items have been addressed by the content experts as utmost critical item: structural -2 items; non-structural -7 items; and functional -39 items. Based on CVR critical table, the item score CVRcrit=1.000 for six number of experts (N=6) will be classified as critical [24] . To recapitulate, these 48 items (indicated in Table  6 ) have been confirmed by all the respondents as critical to be incorporated in the hospital disaster resilience assessment instrument (i.e. structural; nonstructural; and functional). However the remaining 81items will be retained for further CVI and modified kappa coefficient testing.
Content Validity Ratio (CVR)
Content Validity Index (CVI) and Modified Kappa Coefficient
It is proposes that if the I-CVI is higher than 0.790 the item will be appropriate. If it is between 0.700-0.790 the items will be considered needs revision and items with less than 0.700 will be eliminated [29] . Based on the I-CVI scores, 122 items ranged from 0.833 to 1.000 are classified as appropriate to be incorporated in the hospital disaster resilience assessment instrument. However, the value of remaining seven items (ST04, ST05, ST10, NT02, NT11, NT12, and NT14) are below than 0.700. Hence, it is reasonable to infer that the remaining seven items should be eliminated from the hospital disaster resilience assessment instrument. Apart from determining the elimination of the items using I-CVI, all the items as well have been evaluated based on modified kappa coefficient scores. It is suggested that an item with K* less than 0.40 means poor, 0.40-0.59 means fair, 0.60-0.74 means good, and greater than 0.74 means excellent [30] .
The findings revealed that 122 items are excellent and the remaining seven items are considered fair and poor (5-fair and 2-poor) which is in-line with previous I-CVI findings. Thus, it is recommended that those seven items should be eliminated. It is believed that the content experts perceived those 7 items as irrelevant for the instrument and the 122 items are otherwise. Table 7 shows the calculation of content validity for hospital disaster resilience assessment instrument by means of S-CVI/Ave (before and after modification). It is recommended that S-CVI/Ave score greater than 0.900 for an instrument is considered to have adequate content validity [31] . During early stage, it is suggested that 129 items should be considered for the hospital disaster resilience assessment instrument and it is revealed that the S-CVI/Ave score is 0.926. Hence, it implies that hospital disaster resilience assessment instrument has adequate content validity. However, based on the previous findings (I-CVI and modified kappa coefficient), seven items are suggested to be eliminated from the instrument. Thus, after modification (122 items), it is revealed that S-CVI/Ave score is 0.944 which is proved to be more adequate.
Hence, the table indicates that by incorporating those 122 items, the hospital disaster resilience assessment instrument is believed to have adequate content validity which represents the main construct (i.e. structural, non-structural and functional). It could be synthesised with Markus's BPRU model which comprises of four themes (i.e. building, environment, activity and objective) [32] as shown in Table 8 . The BPRU model indicates that the four systems are equally important in delivering the organisational goals such as hospital service delivery and ensuring their facility resilience to extreme weather events. 
CONCLUSION
This paper has presented the findings on content validity of the disaster resilience hospital assessment instrument by means of document analysis and questionnaire (i.e. Content Validity Ratio (CVR); Content Validity Index (CVI); and modified Kappa coefficient). Based on the document analysis, 129 elements with three main constructs (i.e. structural -22 elements; non-structural -43 elements; and functional -64 elements) are suggested to be incorporated in the disaster resilience assessment instrument.
The CVR scores revealed that 48 out of 129 items are regarded as the utmost critical by the content experts. These are: structural -2 items; non-structural -7 items; and functional -39 items. Nevertheless, the remaining 81 items will be retained for further I-CVI and modified kappa coefficient testing.
The findings for I-CVI and modified kappa coefficient however revealed that 122 items in hospital disaster resilience assessment instrument are appropriate and excellent. The remaining seven items values are considered fair and poor (2-poor and 5-fair) and recommended to be eliminated.
In addition, based on the S-CVI/Ave it is revealed that the content validity of the instrument is adequate. As for this reason, it is noteworthy that the hospital disaster resilience assessment instrument to be highly regarded for evaluating the hospitals resilience level. The instrument is highly reliable and the items selected are the most appropriate for the construct (i.e., structural; non-structural; and functional). Therefore, the paper makes an original contribution to the broader area of hospital disaster management. Moreover, it is recommended that the items particularly the structural and non-structural could serve as a guideline for risk reduction in the design and construction of new health facilities.
The method and approach adopted undoubtedly is a systematic, subjective and two-stage process. In the first stage, the process of instrument development was carried out, followed by judgmental method and panel evaluation of the instrument items. It is acknowledged that the process is extensively more accurate approach in critiquing the research instrument. Hence, the research serves as a reference for academic researchers in preparing a valid assessment instrument. The work introduced in this paper can form a sound basis for future studies.
